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May 16, 2018 

 

Ms. Cathy Stepp 

Regional Administrator 

EPA Region V  

77 West Jackson Blvd. 

Chicago, IL 60604 

 

Mr. Jack Schinderle 

Director, Waste Management and Radiological Protection Division 

Michigan Department of Environmental Quality 

525 West Allegan Street 

Lansing, MI 48933 

 

Subject: Proposed Permit Modification - Upgrades to MC VI-G Phase 2 Liner Design 

  Revision 1 

  Wayne Disposal, Inc. 

  Belleville, Wayne County, Michigan 

 

Dear Ms. Stepp and Mr. Schinderle: 

 

On behalf of Wayne Disposal, Inc. (WDI), CTI and Associates, Inc. (CTI) is submitting this Revision 1 to 

the May 3, 2018 Permit Modification Letter Report for your review and approval. The May 3, 2018 letter 

report details proposed upgrades to the design of the Master Cell VI-G Phase 2 (MC VI-G Phase 2) liner. 

The purpose of this Revision 1 is to respond to comments WDI has received from the Environmental 

Protection Agency (EPA) and the Michigan Department of Environmental Quality. 

 

WDI and CTI received comments as follows: Comments from the MDEQ dated May 3, 2018, Comments 

from the MDEQ dated May 9, 2018, and Comments from the EPA dated May 14, 2018. These comments 

and responses are included herein as Attachment C, Correspondence Regarding the WDI 2018 Permit 

Modification, Revision 1. This revised Attachment C replaces the original Attachment C included with the 

May 3, 2018 Permit Modification Letter Report.  
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Responses to the comments also resulted in changes to the original Attachments A and B included with the 

May 3, 2018 Permit Modification Letter Report. Therefore, this Revision 1 also includes Attachment A, 

Equivalency Information and References, Revision 1 and Attachment B, 2018 Permit Engineering 

Drawings, Revision D (revising Sheets 22A and 22B). These revised attachments supersede the original 

Attachments A and B included in the May 3, 2018 Permit Modification Letter Report. 

 

If you have any questions regarding the revisions to the May 3, 2018 submittal, please feel free to contact 

the undersigned at (248) 486-5100 or tsoong@cticompanies.com. 

 

Sincerely, 

CTI and Associates, Inc.  

 
Te-Yang Soong, Ph.D., P.E. 

Principal Engineer 

 

 

Cc: Kerry Durnen, US Ecology 

 Sylwia Scott, US Ecology 

 Pete Quackenbush, MDEQ 

 Lisa Graczyk, EPA 

 

 

List of Attachments  

 

Proposed Permit Modification Letter Report, May 3, 2018 

Attachment A:  Equivalency Information and References, Revision 1, May 16, 2018 

Attachment B:  2018 Permit Engineering Drawings (under a separate cover), Revision D 

Attachment C:  Correspondence Regarding the WDI 2018 Permit Modification, Revision 1, 

May 16, 2018 

Attachment D: GCL Manufacturer Specifications, CQA Manual, and Installation Guidelines 
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May 3, 2018 

 

Ms. Cathy Stepp 

Regional Administrator 

EPA Region V  

77 West Jackson Blvd. 

Chicago, IL 60604 

 

Mr. Jack Schinderle 

Director, Waste Management and Radiological Protection Division 

Michigan Department of Environmental Quality 

525 West Allegan Street 

Lansing, MI 48933 

 

Subject: Proposed Permit Modification - Upgrades to MC VI-G Phase 2 Liner Design 

  Wayne Disposal, Inc. 

  Belleville, Wayne County, Michigan 

 

Dear Ms. Stepp and Mr. Schinderle: 

 

On behalf of Wayne Disposal, Inc. (WDI), CTI and Associates, Inc. (CTI) is submitting this Permit 

Modification Letter Report for your review and approval of proposed upgrades to the design of the Master 

Cell VI-G Phase 2 (MC VI-G Phase 2) liner. The purpose of this change is to incorporate the numerous 

advantages of Geosynthetic Clay Liner (GCL). 

 

The following sections of this letter report summarize the analysis methodology, results, and 

recommendations for the upgrades. Calculations and documents supporting the proposed upgrades and the 

revised permit engineering drawings are attached. 

 

Introduction 

This letter report presents the basis for the proposed liner revisions for MC VI-G Phase 2 at WDI.  The 

proposed upgrades incorporate an alternative GCL-based liner design providing the following benefits 

compared to the currently approved compacted clay liner (CCL) based design: 
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• GCL is man-made with superior consistency and reliability 

• GCL has superior resistance to freeze-thaw damage and is preferred considering Michigan’s 

climate 

• GCL has superior resistance to settlement–induced tensioning 

• GCL reduces the need for compaction and is more consistent in achieving the approved grades 

• GCL has substantially lower hydraulic conductivity 

 

Although it is WDI’s intent to incorporate GCLs in future construction of MC VI-G Phases 3 through 6 and 

F subcells, this proposed design upgrade pertains only to the construction of MC VI-G Phase 2 subcells to 

facilitate a prompt and timely review and approval in support of the planned 2018 MC VI-G Phase 2 Subcell 

G2 construction. Figure 1 shows a site plan of WDI’s Master Cell VI G and F (approved by the MDEQ on 

May 4, 2012 and EPA on September 27, 2013). The proposed liner system upgrade presented in this letter 

report pertains to MC VI-G Phase 2 (consisting of Subcells G2 and G3) and is highlighted in Figure 1. 

 

 

Figure 1. Master Cell VI-G and F Layout 

 

In accordance with Rule 299.9620 (4) of the Michigan Part 111 Administrative Rules, an alternate design 

may be approved if the owner or operator can demonstrate the design will prevent the migration of any 
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hazardous constituent into the groundwater or surface water at least as effectively as the design 

requirements specified in the subrule. The following sections discuss how the proposed design satisfies this 

requirement.  

 

Proposed Liner System 

This modification proposes using GCL, in lieu of the currently approved CCL, as an alternative soil 

component of the liner system for the future construction of Master Cell VI-G Phase 2 subcells. GCL 

products are factory-manufactured hydraulic barriers consisting of a layer of sodium bentonite supported 

by geotextiles (woven and/or non-woven) and, in some cases, an additional film of flexible membrane liner 

(FML) for enhanced barrier performance. These components (sodium bentonite, geotextiles, and FML) are 

mechanically held together by either needling or chemical adhesive.   

 

Sodium bentonite (the interlayer of GCL) is an effective barrier primarily because it can absorb moisture 

(i.e., hydrate and swell) producing a dense, uniform layer with extremely low hydraulic conductivity (on 

the order of 10-9 cm/sec). Sodium bentonite’s exceptional hydraulic properties make GCL superior to CCL 

with respect to a steady state of water even though the thickness of GCL is less than CCL. 

 

WDI is proposing to install two layers of GCL (as described in Attachment A) immediately beneath the 

primary HDPE geomembrane liner of MC VI-G Phase 2 subcells. Figure 2 below shows the proposed liner 

construction details. Note that the captions of some of the other liner components (e.g., 80-mil HDPE 

geomembranes, double-sided geocomposite, geogrid, etc.) are omitted in Figure 2 for clarity and because 

those components of the liner system are not changing. Please refer to Attachment B, 2018 Permit 

Engineering Drawings, Sheet 22A, for complete liner construction details.   
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Figure 2. Proposed Liner System in MC VI-G Phase 2 

 

As shown in Figure 2, the proposed liner system consists of multiple layers of geosynthetic and earthen 

materials to optimize the performance of the base liner system. These layers, along with their respective 

functions, are tabulated in Table 1 for a direct comparison between the proposed and the permitted base 

liner systems (in the order from top to bottom).  

 

Table 1. Comparison Between Permitted and Proposed Liner Systems (cell floor from top to bottom) 

Component Permitted System Proposed System 

Primary leachate collection 
1' of drainage sand 

Double-sided drainage geocomposite 

Primary geomembrane liner 80-mil textured HDPE geomembrane 

Primary clay liner 
5-ft CCL 

(K ≤ 1.0 x 10-7 cm/s) 

Resistex® 200, manufactured by CETCO 

Bentomat® CL, manufactured by CETCO 

5-ft cohesive soil attenuation layer 

Secondary leachate collection Double-sided drainage geocomposite 

Secondary geomembrane liner 80-mil textured HDPE geomembrane 

Secondary clay liner 
3-ft CCL 

(K ≤ 1.0 x 10-7 cm/s) 

Bentomat® ST, manufactured by CETCO 

Bentomat® ST, manufactured by CETCO 

Base reinforcement Bi-axial geogrid 

Liner subbase 2-ft structural fill 
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As indicated in Table 1, the main difference between the permitted and the proposed liner systems are the 

use of GCLs in lieu of CCLs. Other liner components will remain unchanged. Additionally, the only 

difference between the cell floor and sideslope (slope ≥ 4(H):1(V)) liners is the second GCL layer in the 

primary liner system (Bentomat® CL) will be replaced with a standard CETCO GCL product (Bentomat® 

DN) to maximize slope stability.  Similarly, the second GCL layer in the secondary liner system (Bentomat® 

ST) will be replaced with a standard CETCO GCL product (Bentomat® DN) to maximize slope stability. 

Details of the GCL products proposed to be used in the construction of MC VI-G Phase 2 subcells can be 

found in Attachment D of this report. 

 

Equivalency Demonstration   

Federal and Michigan regulations allow alternative liner designs provided “equivalence” can be 

demonstrated. For this report, the assessment was conducted by the following steps allowing for a 

technically-sound, effective and project-focused equivalency demonstration. 

1. Identify various technical criterion that are relevant to the proposed MC VI-G Phase 2 base liners. 

2. Divide the identified criteria into distinct categories to facilitate a direct technical comparison 

between GCLs (the proposed alternative) and CCLs (the approved design). 

3. Identify criteria where technical equivalency between GCLs and CCLs has already been well-

studied, demonstrated and documented by the lining industry (e.g., landfills, surface 

impoundments, mining, water-proofing of hydraulic structures, etc.) and based on past tests and 

project experiences, to be superior or equivalent to CCL.  No additional demonstration effort is 

needed for these items. 

4. Identify criteria which are mainly site-, project-, or product-specific items, and demonstrate 

equivalency. 

As shown in Table 2, the following five items are identified and subjected to detailed comparison.   

Hydraulic Properties 

• Steady state solute flux  

• Chemical adsorptive capacity / Solute breakthrough time 

Physical/Mechanical Properties 

• Stability of slopes 

• Bearing capacity 

Construction Properties 

• Puncture resistance/subgrade condition 
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Table 2. Generalized Technical Equivalency Assessment for Liners Beneath Landfills 

  

 

WDI successfully demonstrates that the proposed GCL liner system is technically equivalent to the 

permitted CCL liner system in these criteria in Attachment A. Therefore, the proposed GCL liner system 

will minimize the risk of migration of hazardous constituents into the groundwater or surface water at least 

as effectively as the CCL design requirements specified in the rule.   

 

Airspace Balance 

The proposed change in liner design, as a result of replacing the 3-ft CCL in the secondary liner with two 

layers of GCLs, would result in a potential increase of landfill volume of 27,240 cubic yards. To off-set this 

gain of airspace, the top of waste grading along the western limit of MC VI-G and F were “truncated” to 

ensure the proposed revision will not expand the landfill volume. The proposed new top of waste grading 

results in a decrease in landfill volume of 27,361 cubic yards for a net landfill volume loss of 121 cubic 

yards.  

The proposed revisions will not impact the design and performance of the final cover and stormwater 

management systems. Figure 3(a) illustrates the concept of “truncating” the top of waste grade to off-set 

the volume gained from replacing the 3-ft CCL in the secondary liner with 2 layers of GCL. Figure 3(b) 

illustrates the approximate extent of revisions. Both revisions are highlighted in blue. 

 

 GCL is superior  GCL is equivalent

Equivalency is 

product-, design-, 

or site-specific

Category irrelevant to this project

Steady state water flux X Evaluation will focus on site-specific leachate

Breakthrough time - water X Evaluation will focus on site-specific leachate

Horizontal flow in seams or lifts X -

Horizontal flow beneath geomembranes X -

Steady state solute flux X -

Chemical adsorptive capacity / Solute 

breakthrough time
X -

Permeability to gases - - - A non-issue when GCL is installed under FML 

Generation of consolidation water X -

Freeze-thaw behavior X -

Wet-dry behavior X -

Vulnerability to erosion - - - Erosion is irrelevant in the proposed liner 

Total settlement X -

Differential settlement X -

Stability on slopes X -

Bearing capacity X -

Puncture resistance X -

Ease of placement X -

Speed of construction X -

Availability of material X -

Requirements of water X -

Air pollution concerns X -

Quality assurance considerations X -

Category of which GCL is superior than CCL

Category of which GCL is equivalent to CCL

Construction

Category of which equivalency is product-, design-, or site-specific

Category is irrelevant to this project

Hydraulic

Category Criterion for Evaluation

Physical/ 

Mechanical

Equivalency of GCL to CCL
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(a) E-W Cross Section of MC VI-G Phase 2 – Illustration of Top of Waste Revision 

 

(b) Final Grading of WDI Illustrating the Approximate Extent of the Top of Waste Revision 

Figure 3. Modification of Waste Grading to Off-set the Gain in Airspace Due to the Proposed Revision 

 

Permit Drawings 

The proposed upgrades to the MC VI-G Phase 2 base liner system will result in some revisions to the permit 

drawing sheets listed in Table 3. A complete set of permit drawings, including both revised and unrevised 

sheets, is included in Attachment B for ease of review and reference. 
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Table 3. List of Revised Permit Drawings 

Sheet Title 

1 Title sheet 

5 Construction phasing plan 

9 Top of secondary liner grading plan (1 of 3) 

10 Top of secondary liner grading plan (2 of 3) 

12 Top of primary liner grading plan (1 of 3) 

13 Top of primary liner grading plan (2 of 3) 

16 Final cover grading plan (1 of 2) 

17 Final cover grading plan (2 of 2) 

20 Cross section (1 of 3) 

20A Cross section (2 of 3) 

21 Cross section (3 of 3) 

22A Liner system details for G2 and G3 

22B Liner system details for G2 and G3 

32 Conceptual Gas Venting System 

 

 

MDEQ/EPA Correspondence 

While preparing this 2018 WDI permit modification, discussions regarding this letter report took place 

between the U.S. EPA, MDEQ, WDI, and CTI. To aid in referencing this correspondence, a list of questions 

and responses is included in Attachment C. The table in Attachment C also includes references to the 

location in this letter report where further information regarding the item discussed can be found. 

 

GCL Manufacturer Specifications, CQA Manual, and Installation Guidelines  

The proposed base liner in MC VI-G Phase 2 includes manufacturer and product specific GCL components 

as shown in Figure 2 above. These GCL components were selected based on the equivalency demonstration 

provided in Attachment A. Manufacturer specifications for the GCL products selected for use in the MC 

VI-G Phase 2 base liner are included in Attachment D. 

In order to maximize the safety, efficiency, and physical integrity of the selected GCL, the manufacturer’s 

CQA Manual and Installation Guidelines (Attachment D) will supersede the GCL section of the existing 

CQA Plan for the base liner of MC VI-G Phase 2. 
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If you have any questions regarding this submittal, please feel free to contact the undersigned at 

(248) 486-5100 or tsoong@cticompanies.com. 

 

Sincerely, 

CTI and Associates, Inc.  

 
Te-Yang Soong, Ph.D., P.E. 

Principal Engineer 

 

 

Cc: Kerry Durnen, US Ecology 

 Sylwia Scott, US Ecology 

 Pete Quackenbush, MDEQ 

 Lisa Graczyk, EPA 
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Proposed Liner System for MC VI-G Phase 2 

WDI is proposing to install a polymer-treated GCL (Resistex® 200, manufactured by CETCO) immediately 

beneath the primary 80-mil HDPE geomembrane liner of MC VI-G Phase 2 to maximize the barrier 

performance of the liner system. Figure A-1 shows the proposed liner construction details. Note that the 

captions of other liner components (e.g., 80-mil HDPE geomembranes, double-sided geocomposite, 

geogrid, etc.) are omitted in Figure A-1 for clarity. Please refer to Attachment B, 2018 Permit Engineering 

Drawings, Sheet 22A, for more liner construction details.  

 

Figure A-1. Proposed MC VI-G Phase 2 Base Liner Construction Detail. 

 

To quantify the equivalency of the proposed liner system including GCL to the permitted liner system 

including CCL, WDI has provided the GCL manufacturer (CETCO) with site-specific leachate test data for 

a conservative evaluation of GCL chemical compatibility. CETCO conducted a series of tests in their R&D 

laboratory on the supplied sample of leachate from WDI. 

After 243 hours of permeation, CETCO has measured an average permeability of 1.5 x 10-9 cm/sec with 

0.7 pore volumes of leachate passing through the specimen. This means that the bentonite / polymer blend 

in the Resistex® 200 is hydrating and cutting off flow as designed. For the equivalency demonstration 

calculations (specifically, the steady-state solute flux) to be presented later, a conservative permeability of 

1 x 10-8 cm/sec was used. In other words, an extra adjustment or safety factor of 6.7 was applied for 

additional conservatism. See Appendix A-1 for CETCO’s chemical evaluation report. 
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